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INTRODUCTION
The longleaf pine (Pinus palustris P. Mill.) forest ecosystem was one of the 
most extensive in North America. It once dominated the southeastern US 
occupying around 92 million acres. However, since the arrival of the 
Europeans to North America, its species range has decreased by more than 
85 million acres. The decline in longleaf stands is largely due to conversion 
to other pine species and agriculture following timber harvesting, and fire 
suppression.
The Southern variant (SN, version 1860) of the USDA Forest Service Forest 
Vegetation Simulator (FVS) covers forest areas in the southern United States 
including Arkansas, Louisiana, East Texas, and Oklahoma and can be used to 
predict longleaf pine plantation development.
The objectives of this study were to quantify financial returns of unthinned
plantations when using growth and yield projections from FVS and to gain 
insight into optimal planting densities economic rotation ages by site 
quality.  
METHODS
Minimum merchantable pulpwood diameter at breast height (4.5 feet 
about ground level, DBH) was 4.0 inches, and upper stem diameter inside-
bark (DIB) was 4.0 inches. Chip-n-saw specifications were minimum DBH of 
9.0 inches and a DIB of 4.0 inches.  Sawtimber specifications were minimum 
DBH of 12.0 inches and a DIB of 7.0 inches.  Discounted regeneration costs 
consisted of site preparation at $150 per acre, broadcast application first-
and second-year herbaceous weed control each at $50 per acre, container 
seedlings at a cost of $200 per thousand, and planting cost of $0.12 per 
seedling.  Hence, greater planting densities had greater reforestation costs.    
Stumpage values per green ton for pine pulpwood, chip-n-saw, and 
sawtimber were $15, $25, and $35, respectively.  An interest rate of 5% was 
used.
Projections were obtained for planting densities of 300, 500, and 700 stems 
per acre for site indexes of 50, 60, and 70 feet (base age 25). Hence, there 
were nine model runs. 
RESULTS AND DISCUSSION
Figure 1 follows a logical pattern showing that as site quality
improves and planting density increases cubic foot volume increases.
However, our analyses show lower quality sites (≤50) would not be
economically beneficial for establishing longleaf pine plantations.
Site quality can be manipulated to be improved slightly, but for the
most part it is inherent. 
On higher quality sites planting density could range between 300 and 500 
seedlings per acre (perhaps even up to 550) without much financial loss 
while still allowing managers some flexibility to adjust management for 
changes in future markets (Figure 2).
Figure 1—Total merchantable cubic foot volume per acre by planting 
density (300, 500, and 700 seedlings per acre) and site index (50, 60, 
and 70 feet - base age 25).























































































































Figure 2--Dollars per acre (Land Expectation Value) projections by 
planting density (300, 500, and 700 seedlings per acre) and site index 
(50, 60, and 70 feet - base age 25) using stumpage revenues of $15, 
$25, and $35 per ton for the pulpwood, chip-n-saw, and sawtimber
product classes, respectively. An interest rate of 5% was used.
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